Abstract. Some distributional properties of the symmetric arcsine distribution on (−1, 1) is presented. Based on the distributional properties, several characterizations of the arcsine distribution are given.
Introduction
A continuous random variable is said to be arcsine distribution (asd(−1, 1)) if its probability density function (pdf ) f X (.) is of the following form
The corresponding distribution function (d.f.)F X (.) is
If the random variable X has asd(−1, 1), then Y = X 2 has asd(0, 1) with the pdf f Y (.) as f Y (y) = 1 π y (1 − y) , 0 < y < 1
Arnold and Groeneveld showed in [3] that if X is a symmetric random variable, then X 2 and
1+X 2
are identically distributed if and only if X has the pdf as given in (1). Arcsine distribution arises in random walk. Feller showed in [6] that the limiting distribution of the proportion of time spent on the positive side of the x-axis by a symmetric random walk has the pdf as given in (3) . In this paper some distributional properties of asd(−1, 1) and characterizations based on the distributional properties will be given.
Main results
The percentile points p = F (X p ), p = 0.1, ..., 0.9 of asd(−1, 1) are as follows: The hazard rate h(x) is given by 
and the inverse function is
We have
If X 1 ..., X n are n independent observations from asd(−1, 1) and X n,n = max(X 1 ..., X n ), then it follows from Theorem 2.1.5 of [4] that X n,n when standardized will converse to Type III (max) extreme value distribution with
Thus, if X 1,n = min(X 1 ..., X n ), then it follows from Theorem 2.1.6 of [4] that X 1,n when standardized will converse to Type III (min) extreme value distribution with 
Proof. If the random variable X has the following pdf
. Thus
Differentiating both sides of the above equation with respect to x, we obtain
On simplification, we have
where c is a constant.
Using the boundary conditions, F (−1) = 0 and F (1) = 1, we have
Let X 1 , X 2 , ..., X n be n independent copies of the random variable X having absolutely continuous distribution function F (x) and pdf f (x). Suppose that X 1,n ≤ X 2,n ≤ ... ≤ X n,n are the corresponding order statistics. It is known (see [5] chapter 1 and [2] chapter 1) that X j,n |X k,n = x for 1 ≤ k < j ≤ n, is distributed as the j − kth order statistics from n − k independent observations from the random variable Y having the pdf 
, w < x.
Proof. If X has the pdf f X (x) =
Hence for −1 < x < 1, we have
+ arcsin x and the result follows by Theorem 2.1. 2
The following theorem gives a characterization of asd(−1, 1) based on 
Proof. The pdf
.
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If X has the pdf f X (x) =
− arcsin x and differentiating both sides of the above equation with respect to x, we obtain
On simplification, we obtain
On integrating , we obtain
where c is a constant. Using the boundary conditions F (−1) = 0 and F (1) = 1, we have
Remark that, for k = n − 1, (5) reduces to
− arcsin x , −1 ≤ x < 1.2
Suppose that X 1 , X 2 , ..., X n is a sequence of independent and identically distributed absolutely continuous random variables with distribution function F (x) and pdf f (x). Let Y n = max(X 1, X 2 , ..., X n ) for n ≥ 1. We say X j is an upper record value of {X n , n ≥ 1} if Y j > Y j−1 , j > 1. The indices at which the upper records occur are given by the record times {U (n) > min{j|j > U(n − 1), X j > X U (n−1) , n > 1}} and U (1) = 1. We will denote the nth upper record X(n) = X U (n) .
